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Abstract: The study is to analyze the research productivity on viral infections caused in the eyes. 
The publications indexed in PUBMED database have been used for this study for a period of 
twenty years from 2000 to 2018.The retrieved data were analyzed with common bibliometric  
publication growth indicators such as Ratio of Growth, Relative Growth Rate, Doubling Time 
and authorship pattern indicators such as Degree of Collaboration and Collaboration Index. 
The Analysis revealed that 6613 publications were published in this area of study. The 
publications productivity shows a fluctuated trend over the period of time. Coauthored 
publications dominate over single author contributions. In the prolific author category, Rouse, B 
T is the top ranked author with 51 publications to his credit. The maximum productivity of 
literature was contributed by England. American Journal of Ophthalmology is the most 
preferred journals by the researchers in this area of research. The most popular MeSH/keyword 
is virology with 6467 appearances in the published literature during the study period. 




 Viral infections are very common in the eyes. The virus affects any part of the eye and 
creates viral diseases in the eyes. Adeno virus or influenza virus causes conjunctivitis. Herpes 
simplex virus causes corneal scarring. Cytomegalovirus retinitis causes retinal detachment. The 
viral diseases show up clear symptoms in eye through eye redness or visual loss. Diagnosis of 
this viral disease in time is crucial and challenging too. If it is not treated properly, it causes 
serious complications. Anti viral treatments are useful for viral infections. The DNA mutations 
of existing viruses or the arrival of new viruses makes the viral infections in eye more important. 
Researchers and Ophthalmologists have done so much research work and published plenty of 
literature in this area. This study focuses on the literatures published during the period 
01/01/2000 and 31/12/2019 and indexed in PUBMED database. The aim of the study is to 
explore the research work carried out during the study period. 
2. REVIEW OF LITERATURE 
The review of related literature is a significant component in any research investigations. 
In the recent years more number of bibliometric/scientometrics studies has been carried out on 
viral diseases which affects the people across the globe. 
Ruiz-Saenz and Martinez-Gutierrez (2015)1evaluated the Colombian publications on 
viruses and viral diseases published in indexed journals during the period 2000 and 2013 based 
on the MedLine, SciELO, LILACS and Scopus databases. They observed that 711 papers were 
published and out of which 40.4% were published in local journals and the remaining were 
published in foreign journals. They further observed that 89.2% were original papers and out of 
which 34.2% of them with International collaboration. Yi, Yang and Sheng (2016)2 studied the 
scientific outputs in the field of Ebola research based on the publications indexed in Web of 
Science between 1900 to 2014. They observed that the earliest article indexed in the database is 
from 1977. They found that 2477 publications during the study period and article form of 
publications is the most preferable bibliographic form of publications. A total of 1911 papers 
received 61477 citations. Singh (2016)3 analyzed the 567 articles indexed in Scopus Database on 
Zika Virus. The results revealed a high degree of collaboration among the authors in the 
published literature. He concluded that Lotka’s law on authorship pattern does not fit to the 
articles on this subject area and distribution of articles in journals nearly acceptable to Bradford’s 
law of Scattering. Bhardwaj (2016)4 studied the global Ebola virus research outputs. He found 
that 2446 papers published in 159 journals originating from 84 countries till the end of 2013. 
These publications yielded 69960 citations until 1st March 2015. Maximum literature on this 
topic is published in the form of article. United States of India is highest contributor in the area 
of study and the overall publications yielded approximately 28.6 citations per publication. 
Journal of Virology is the most preferred journal by the researchers in this area. Gupta, Ahmed 
and Gupta (2018)5 studied the 1181 global publications in Nipah virus, indexed in Scopus 
Database during 1999-2018. They found that the global publications registered an Average 
Annual Growth Rate of 16.23% and its citation impact averaged to 28.05 citations. The 15 most 
productive global organizations contributes to 65.11% share of published literature and its 
99.15% of the global citation share while the top 15 productive authors contributes to 48.69% 
global share of the published literature and 89.29% of the global citations share. Hassan, 
Castanha, & Wolfram (2019)6 studied the scientometric analysis of global trypanosomiasis 
research between 1988 and 2017 as indexed in Web of Science (WoS) database. They found that 
the trypanosomiasis research literature has seen more than a fourfold annual increase in 
productivity over the study period. Most of the publications were contributions by authors 
affiliated with European and South American countries. The United States and Brazil occupies 
major roles for citations as National contributors to the literature. They observed that the 
contributions by the African authors declined proportionately to other areas of the World 
whereas contributions from South American authors increased during the study period. 
3. OBJECTIVES 
• To analyze the year wise distribution of literature and its ratio of growth  
• To analyze the Relative Growth Rate (RGR) and Doubling Time (DT) of the published 
literature 
• To find out the authorship pattern, Degree of Collaboration (DC) & Collaboration Index (CI) 
• To find out the prolific authors of the literature 
• To trace the geographical distribution of productivity  
• To identity the highly preferred journals by researchers in the field of study  
• To identify the most popular Mesh/keyword used to index the literature  
4. METHODOLOGY 
PUBMED database was used to download the data for a period of 20 years from 2000 to 
2019. The common Bibliometric indicators on growth studies like Ratio of Growth, Relative 
Growth Rate and Doubling Time were used to analyze the growth of literature. Indicators like 
Degree of Collaboration and Collaboration Index were analyzed to measure the authorship 
pattern of the published literature. A total of 6,613 records were downloaded in XML format 
from the PubMed database and converted in to excel using the tool PubMed2Xls. Further 
analysis was done on Ms-Access and using excel.  
5. DATA ANALYSIS AND DISCUSSIONS 
Yearly Distribution of the Literature 
Table 1 represents the yearly distribution of publications on Ophthalmic Viral Diseases. 
The Ratio of Growth (RoG) of the published literature is calculated by using the prior year 
publications as a base for expressing percentage change from one year to the next consecutive 
year. (Ratio of Growth=Number of Publications of Present Year/Number of Publications of Prior 
Year). 
Table 1- Yearly Distribution of Literature on Ophthalmic Viral Diseases  
S.No. Year TP TP (%) CP CP(%) RoG 
1 2000 280 4.24 280      4.24 - 
2 2001 254 3.84 534 8.08 0.917 
3 2002 256 3.87 790 11.95 1.007 
4 2003 280 4.24 1070 16.19 1.094 
5 2004 270 4.08 1340 20.27 0.964 
6 2005 289 4.37 1629 24.64 1.070 
7 2006 291 4.40 1920 29.04 1.007 
8 2007 322 4.87 2242 33.91 1.107 
9 2008 327 4.94 2569 38.85 1.016 
10 2009 317 4.79 2886 43.64 0.969 
11 2010 294 4.45 3180 48.09 0.927 
12 2011 313 4.73 3493 52.82 1.065 
13 2012 344 5.20 3837 58.02 1.099 
14 2013 353 5.34 4190 63.36 1.026 
15 2014 346 5.23 4536 68.59 0.980 
16 2015 421 6.37 4957 74.96 1.217 
17 2016 414 6.26 5371 81.22 0.983 
18 2017 425 6.43 5796 87.65 1.027 
19 2018 473 7.15 6269 94.80 1.113 
20 2019 344 5.20 6613 100.00 0.727 
  Total 6613 100.00    
TP: Total Publications; CP(%) – Cumulative Publications %; RoG: Ratio of Growth 
 

























































































Figure 2: Ratio of Growth of Published Literature 
Table 1 shows the yearly distribution of Literature on Ophthalmic Viral Diseases during 
the period 2000-2019. There are 6613 publications have been produced during that period. The 
maximum number of publications were reported in the year 2018 with 473 (7.2%) followed by 
425 (6.4%) publications in the year 2017 and 421 (6.4%) publications in the year 2015. The 
lowest number of publications was reported in the year 2001 with 254 (3.81%) publications. The 
growth ratio of the literature is ranged between 0.727 and 1.217. Overall the publications 
productivity throughout the study period shows fluctuated trend and there is no steady growth of 
literature over the period of time. The figure 1 represents the yearly distribution of cumulative 
number of publications. Figure 2 represents the Ratio of Growth of published literature. 
Relative Growth Rate (RGR) and Doubling Time (DT) 
The other bibliometric indicators to calculate the growth analysis of the publications are 
Relative Growth Rate (RGR) and Doubling Time (DT). The Relative Growth Rate (RGR) is the 
increase in number of articles/pages per unit of time (Hunt, 1978 and 1982)[7-8]. Doubling Time 
(DT) is defined as the time period required for the number of publications to double its quantity 
and it can be calculated using the formula: DT = 0.693/RGR (Mahapatra, 1985)9. 
         Table 2- Relative Growth Rate and Doubling Time of Publications 
S. N. Year TP CP W1 W2 RGR DT 
1 2000 280 280   5.63479     
2 2001 254 534 5.63479 6.280396 0.65 1.07 
3 2002 256 790 6.280396 6.672033 0.39 1.77 
4 2003 280 1070 6.672033 6.975414 0.30 2.28 
5 2004 270 1340 6.975414 7.200425 0.23 3.08 
6 2005 289 1629 7.200425 7.395722 0.20 3.55 
7 2006 291 1920 7.395722 7.56008 0.16 4.22 
8 2007 322 2242 7.56008 7.715124 0.16 4.47 
9 2008 327 2569 7.715124 7.851272 0.14 5.09 
10 2009 317 2886 7.851272 7.967627 0.12 5.96 
11 2010 294 3180 7.967627 8.064636 0.10 7.14 
12 2011 313 3493 8.064636 8.158516 0.09 7.38 
13 2012 344 3837 8.158516 8.252446 0.09 7.38 
14 2013 353 4190 8.252446 8.340456 0.09 7.87 
15 2014 346 4536 8.340456 8.419801 0.08 8.73 
16 2015 421 4957 8.419801 8.508556 0.09 7.81 
17 2016 414 5371 8.508556 8.588769 0.08 8.64 
18 2017 425 5796 8.588769 8.664923 0.08 9.10 
19 2018 473 6269 8.664923 8.743372 0.08 8.83 
20 2019 344 6613 8.743372 8.796793 0.05 12.97 
  Total 6613           
TP: Total Publications; CP: Cumulative no. of  Publications; W1; Log value of previous year no. of Publications; W2: Log value 
of Current year no. of Publications; RGR: Relative Growth Rate; DT: Doubling Time of Publications 
 
Figure 3- Relative Growth Rate and Doubling Time of Published Literature 
Table 2 shows the Relative Growth Rate (RGR) and Doubling Time (DT) of published 
literature on Ophthalmic Viral Diseases. The RGR ranged between 0.05 and 0.65 and overall the 
Relative Growth Rate decreases with minimal fluctuations in between during the period. The 
Doubling Time of the literature remained between 1.07 and 12.97 and it shows an increasing 
trend over the period of time. The Figure 3 represents the Relative Growth Rate and Doubling 
Time of the Literature during the study period. 
AUTHORSHIP PATTERN 
  Table 3 represents the Authorship pattern of the published literature. It is 
observed that there are 441 (6.61%) single authored publications were reported during the study 
period and the coauthored publications contribute a lion share of 6172 (93.39%) publications in 
the total productivity. In the coauthored publications category four authored publications 
contributes 1044 (15.79%) productivities followed by three authors with 971 (14.68%) and by 
five authors with 888 (13.43%) publications. Approximately 32972 authors contributed to the 
6613 publications during the period. The publications of ten authors and more than ten authors 
were categorized as a single entity as ten and above authors. The average number of authors per 
publication is 4.99 and average publications per author is 0.20. Overall coauthored publications 
outnumbered single authored publications shows that the researchers in this area is no exception 
to other researchers in preferring collaborative research work rather than opting for  the solo one. 
Table 3 –  Authorship Pattern of Publications 
S.No NoA TP Share of TP(%) TNoA 
1. Single Author 441 6.67 441 
2. Two Authors 784 11.85 1568 
3. Three Authors 971 14.68 2913 
4. Four Authors 1044 15.79 4176 
5. Five Authors 888 13.43 4440 
6. Six Authors 714 10.80 4284 
7. Seven Authors 522 7.89 3654 
8. Eight Authors 377 5.70 3016 
9. Nine Authors 240 3.63 2160 
10. Ten & above Authors 632 9.56 6320 
 Total  6613 100.00 32972 
Average number of authors per publication = 4.99 
Average number of publications per author = 0.20 
TP: Total Publications; TNoA: Total Number of Authors for the published literature 
 
 









Table 4 represents the yearly distribution of authorship pattern, Degree of Collaboration 
(DC) and Collaboration Index (CI) of the published literature. The authorship collaboration in 
publications during a specific time period can be calculated using the Degree of Collaboration 
(DC) indicator (Subramanyam, 1983)10. The Degree of Collaboration (DC) among authors is the 
ratio of the number of collaborative publications versus the total number of publications 
published in a discipline during certain period of time and the same can be calculated using the 
formula DC = Nm/(Nm+Ns); where, Nm = Number of multiple authors publications during a 
specific period in a discipline and Ns= Number of single authored publications in the discipline 
during the given period of time. The Collaboration Index (CI) (Lawani, 1986)11 is interpreted as 
mean number of authors per paper. CI can be calculated using the following formula CI = 
Number of authors in the multi-authored publications/ Number of multi authored publications. 
Table 4 – Yearly Distribution of Authorship Pattern, DC & CI  
S.N. Year Number of Authors TP DC CI 
1 2 3 4 5 6 7 8 9 >10 
1 2000 46 41 42 35 46 27 20 9 6 8 280 0.84 4.04 
2 2001 26 30 42 49 40 24 15 11 5 12 254 0.90 4.37 
3 2002 33 44 36 36 38 19 17 15 8 10 256 0.87 4.25 
4 2003 31 40 42 43 41 29 17 13 4 20 280 0.89 4.45 
5 2004 39 34 33 50 34 24 23 15 11 7 270 0.86 4.33 
6 2005 30 41 41 55 43 30 20 18 6 5 289 0.90 4.28 
7 2006 21 41 46 52 43 34 27 16 5 6 291 0.93 4.43 
8 2007 15 42 58 60 48 28 21 15 8 27 322 0.95 4.75 
9 2008 29 44 57 57 43 37 23 19 11 7 327 0.91 4.39 
10 2009 18 35 49 64 51 40 19 16 6 19 317 0.94 4.70 
11 2010 24 40 49 40 40 26 19 17 18 21 294 0.92 4.79 
12 2011 23 33 45 59 45 43 24 16 18 7 313 0.93 4.70 
13 2012 9 44 42 48 44 51 27 21 11 47 344 0.97 5.43 
14 2013 18 35 55 63 44 47 42 10 20 19 353 0.95 4.96 
15 2014 12 38 50 52 42 32 31 22 18 49 346 0.97 5.47 
16 2015 20 41 73 55 49 54 30 23 9 67 421 0.95 5.36 
17 2016 11 31 60 53 49 46 35 29 17 83 414 0.97 5.90 
18 2017 16 43 47 57 64 43 47 29 23 56 425 0.96 5.59 
19 2018 13 55 59 68 48 46 38 38 22 86 473 0.97 5.74 
20 2019 7 32 45 48 36 34 27 25 14 76 344 0.98 5.98 
Total 441 784 971 1044 888 714 522 377 240 632 6613 0.93 4.99 
TP: Total Publications; DC: Degree of Collaboration; CI: Collaboration Index 
 
Figure 5 – Degree of Collaboration and Collaboration Index on Publications 
  
From the table 4 it is observed that the Degree of Collaboration ranged between 0.84 and 
0.98 with an average of 0.93 during the study period. The Collaborative Index ranged between 
4.04 and 5.98 with an average of 4.99 during the study period. It is further observed that heavy 
collaborative works taken place in the recent years on this area of research. The figure 5 
represents the DC and CI of the published literature and shows an increase in trend in the case of 
Collaborative Index over the period of time. 
Prolific Authors 
The following table represents the top 10 prolific authors on Ophthalmic Viral Diseases. 
They contributed 433 (6.5%) publications to the literature during the study period. The author 
Rouse, BT published a maximum of 51 publications and ranked top among the authors followed 
by Freeman, WR and Ghiasi, H with 47 publications each. 
Table 5–Top 10 Authors of the Literature on Ophthalmic Viral Diseases  
S.No. Author Number of 
Publications 
Share of Total 
Publications (%) 
1 Rouse BT 51 0.8 
2 Freeman WR 47 0.7 
3 Ghiasi H 47 0.7 
4 Benmohamed L 44 0.7 
5 Hauswirth WW 44 0.7 
6 Chodosh J 42 0.6 
7 Holland GN 42 0.6 
8 Carr DJ 40 0.6 
9 Wechsler SL 40 0.6 



























































































11 Others 6180 93.5 
  Total 6613 100 
Geographical Distribution of Productivity  
Table 6 – Countrywise Distribution of Literature on the Ophthalmic Viral Diseases  
S. No. Country Number of 
Publications 
Share of Total 
Publications (%) 
1 England 551 8.3 
2 China 364 5.5 
3 Japan 354 5.4 
4 India 293 4.4 
5 Germany 211 3.2 
6 France 207 3.1 
7 Australia 186 2.8 
8 Italy 153 2.3 
9 Netherlands 124 1.9 
10 Brazil 122 1.9 
  Other Countries 4048 61.2 
 Total 6613 100 
The above table represents the geographical distribution of Literature on the area of 
study. The top ten countries contributed to the literatures have been listed and among them 
England tops the list with 551 (8.3%) of the publications followed by China with 364 
publications (5.5%) and Japan with 354 (5.4%) publications. India ranked fourth with 293 
(4.4%) publications. The top ten countries contributed 4048 publications (38.8%) out of the total 
6613 publications. 
Highly Preferred Journals   
Table 7 – Most Preferred Journals   
S.No. Journal Publications Share of 
Publications (%) 
1 Am J Ophthalmol 209 3.16 
2 Cornea 203 3.07 
3 Ocul Immunol Inflamm 197 2.98 
4 Invest Ophthalmol Vis Sci 188 2.84 
5 Ophthalmology 168 2.54 
6 J Virol 143 2.16 
7 Eye (Lond) 132 2.00 
8 Br J Ophthalmol 125 1.89 
9 Indian J Ophthalmol 98 1.48 
10 Retina 87 1.32 
  Other Publications 5063 76.56 
 Total 6613 100 
The above table depicts the top ten most preferred journals of communication by the 
researchers in the field of Ophthalmic Viral Diseases in eyes. The top ten journals have 
contributed 1550 articles (23.44%) of the total publications. American Journal of Ophthalmology 
is the most preferred journal among them by the researchers to publish their research works with 
209 publications (3.16%) followed by Cornea 203 (3.07%) publications and Ocul Immunol 
Inflamm with 197 (2.98%) publications during the study period. 
Most Popular MeSH Terms/Keywords of the Literature 
Table 8 - Top Ten Popular MeSH Terms/Keywords of the Literature 




1 virology[sh] 6467 97.8 
2 diagnosis[sh] 4618 69.8 
3 Humans[mh] 4137 62.6 
4 genetics[sh] 3586 54.2 
5 pathology[sh] 3482 52.7 
6 immunology[sh] 3385 51.2 
7 drug therapy[sh] 3334 50.4 
8 therapeutic use[sh] 3045 46.0 
9 metabolism[sh] 2754 41.6 
10 complications[sh] 2514 38.0 
  
 Total appearances 
of top ten keywords 37322  
All the MeSH/keywords were ranked by calculating the total occurrence in the literature 
during the study period. Among them, top 10 popular words were picked up from the list. The 
above table represents the top 10 keywords occurred in the literature. These 10 keywords were 
appeared 37322 times in the total literature. The popular MeSH/keyword is virology which 
appears 6467 times in the published literature during the study period. 
FINDINGS AND CONCLUSION 
• There are 6613 publications were produced during the study period.  
• The productivity shows a fluctuated trend and there is no steady growth of literature 
during the study period. 
• The Relative Growth Rate decreases over the period of time and doubling time for the 
publications increases because there is no steady growth of literature. 
• Co-authored publications dominate over single authored publications. Average number of 
authors per publication is 4.99 and average number of publications per author is 0.20  
• Average value of Degree of Collaboration stood at 0.93 and average value of 
Collaborative Index stood at 4.99 during the study period. High intensity of collaboration 
taken place in this area of research in recent years. 
• Rouse, BT is the top ranked author with a maximum of 51 publications to his credit. 
• The maximum productivity was contributed by England with 551 publications to the 
literature and India ranked fourth with 293 publications to its credit. 
• American Journal of Ophthalmology is the most preferred journals by the researchers on 
this area of research to publish their research work. 
• The most popular MeSH/keyword is virology with 6467 appearances in the published 
literature during the study period. 
 
It is observed from the study that during the time span of 20 years 6613 research 
productivities were published with an annual average of 330.65 publications. Even though a 
considerable number of publications were reported every year but there is no steady growth of 
literature during the period. It is evident that from the fact that at the time of the beginning of the 
study period 280 publications were reported in the year 2000 whereas at the end of the study 
period that is in the year 2019 only 344 publications were reported even though the highest being 
473 publications in the year 2018, which is comparatively less when compared to other 
important top trending areas in the research and development activities carried out across the 
globe. It is suggested that more number of research works has to be carried out particularly in the 
most populated countries with high population density to control the viral diseases for better 
management of health care to the people.    
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